For ethylbromide a determination of the parameters of internal rotation is given derived from the rotational spectrum of the torsional and vibrational ground state. The Br-hyperfine structure is reanalysed with higher precision. As high J transitions were measured a centrifugal distortion analysis was necessary.
This paper presents an investigation of the rotational spectrum of ethylbromide, CH 3 CH 2 Br, in the torsional and vibrational ground state. The barrier hindering internal rotation was previously determined from the rotational transitions of the first excited torsional state [1] , because the barrier is too high that the splittings in the ground state could be resolved. The use of microwave Fourier transform (MWFT) spectroscopy with its higher resolution [2, 3] made it possible to resolve the Fine structure like in similar cases [4] [5] [6] [7] ,
The sample was purchased from Fa. Merck with a purity of 98%. The spectra were recorded with MWFT-spectroscopy in the range of 8 to 18 GHz at temperatures between -55° and -70 °C and pressures between 0.1 and 0.5 mTorr. In the range of 26-40 GHz Starkspectroscopy [8, 9] was used for some high J transitions. The temperatures were in the same range. The pressure were between 3 and 10 mTorr.
The measured lines are given in Tables 1 and 2 for the isotopic species 79 Br and 81 Br. In Fig. 1 we give an example of the measurements. The torsional splittings ZIVAE were refined by a line shape analysis [10] . They are given under ^v sim . The assignment is based on earlier work [11, 12] in which lines up to 7=7 were reported.
We extended the range up to J = 37 to get enough resolvable lines, because the splitting is very narrow. The assignment was checked by the consistency of the analysis of centrifugal distortion, Br-hyperfine Reprint requests to Prof. Dr. H. Dreizler, Institut für Physikalische Chemie der Universität Kiel, Olshausenstraße 40, D-2300 Kiel.
and torsional fine structure. The Stark-measurements had been useful for the evaluation of the first two effects. The three perturbation effects were calculated separately. The modifications of the spectrum were refined by an iterative procedure. 
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The Br-hyperfine structure was calculated for transitions up to J = 20 by diagonalising the Hamiltonian matrix [13] . This procedure was necessary because of the large hfs-splittings induced by the quadrupole coupling of the bromine nucleus. Also the magnitude of the off-diagonal coupling-tensor element could be determined by using this procedure. Above J = 20 first order perturbation theory was applied [14] , because the computation time would have been very large. The deviations from the rigid rotor lines were added to the experimental frequencies v exp of the hfs-components. The hypothetical unsplit line v 0 was then calculated as a mean value. As consequence of the different calculation methods the accuracy is higher for v 0 up to J = 20. In cases were the torsional splitting was resolved, the mean value of the A-and E-species components was considered as frequency of the hfscomponent. It was assumed, that nuclear quadrupole coupling and internal rotation do not interact. The fourth order Hamiltonian of van Eijck [15, 16] was used for the centrifugal distortion. The results are given in Table 3 .
The torsional fine structure zlv sjm was analysed by the internal axis method (IAM) by a program written by Woods [17, 18] and modified by others [19] . For the 79 Br-species the Fourier coefficient My (5), 5 the reduced barrier, the angle < (a, i) between the a intertia and internal rotation axis i and the moment of intertia of the methyl group 7^ could be fitted. For the 8, Br-species had to be assumed. The results are given in Table 4 . The rotational constants of Table 3 were taken for this calculations.
The angles (a, /') of the 79 Br-and 81 Br-species disagree slightly out off the error limits. From structure calculations we derived a variation of < (a, i) from 79 Br to 8, Br of +0.05° (Program DHS1C.F0R). The values derived from splittings of the first exicted state for both isotopes is V 3 = 3684 cal/mol with an F, = 3.1819 amu A 2 derived from a r sstructure [12] . This and our value is less than that measured by Raman spectroscopy: F 3 = 3.72 kcal/ mol and F= 5.883 cm" 1 = 176.5 GHz [20] ,
In Table 5 we compare the internal rotation parameters of ethylhalogenids CH 3 CH 2 X, X = F, Cl, Br. The parameters were determined from the ground state, which is the least vibrationally perturbed state. We thank the members of our group for help, the Deutsche Forschungsgemeinschaft and Fonds der Chemie for funds. The calculations were made at the computer center of the University of Kiel. 
